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ABSTRACT : PURPOSE: To reduce iron loss by employing an oriented electromagnetic steel plate in 
place of a non-oriented electromagnetic steel plate in a stator formed by laminating 
electromagnetic steel plates and to facilitate manufacture of the stator structure. 

CONSTITUTION: Yokes and teeth constituting a stator are split and the yoke is further 
split in the peripheral direction. The yoke pieces 20, 21 and the pieces 22, 23 are formed 
of an oriented electromagnetic steel plate such that the yoke pieces 20, 21 have easy 
direction of magnetization in the peripheral direction and the teeth pieces 22, 23 have 
easy direction of magnetization in the radial direction. The yoke pieces and the teeth 
pieces are jointed alternately in the laminating direction. Consequently, the direction of flux 
in the yoke pieces 20, 21 and teeth pieces 22, 23 is aligned with the easy direction of 
magnetization of oriented electromagnetic steel plate and thereby the iron loss is reduced 
and the efficiency of a motor 40 is enhanced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Stator structure of the synchronous machine which made the easy direction of magnetization of this grain 
oriented magnetic steel sheet the direction of a path while being the stator structure of a synchronous machine of 
carrying out the laminating and immobilization of the stator equipped with the teeth around which a stator coil is 
wound, and using it in two or more sheets and the thickness direction, using said teeth and York as another object at 
least and forming these teeth with a grain oriented magnetic steel sheet at least. 

[Claim 2] Stator structure of the synchronous machine which made the easy direction of magnetization of this grain 
oriented magnetic steel sheet the hoop direction in each of this York while it was the stator structure of a synchronous 
machine of having carried out the laminating and immobilization of the stator equipped with the teeth around which a 
stator coil is wound, and using it in two or more sheets and the thickness direction, this York was divided into the hoop 
direction at plurality while using said teeth and York as another object at least, and forming this York with the grain 
oriented magnetic steel sheet at least. 

[Claim 3] Stator structure of a synchronous machine where these teeth and/or the configuration of York, arrangement, or 
combination was changed so that it might become a different location from those connection places where it is claim 1 
or the stator structure of a synchronous machine given in two, and said teeth and connection place of York, and/or the 
connection place of York adjoin in the direction of a laminating. 

[Claim 4] Said teeth are the stator structure [claim 5] of a synchronous machine according to claim 1 where the 
connection side edge section with York makes the configuration projected outside. York and the teeth which constitute 
the stator of a synchronous machine are formed in another object. At least said teeth With the grain oriented magnetic 
steel sheet which has an insulating layer, the easy direction of magnetization is formed in a front face as a direction of a 
path of a synchronous machine. The manufacture approach of the stator of the synchronous machine which inserts said 
teeth and York in the assembly jig equipped with the crevice which has the cross-section configuration of a stator, 
repeats this in the direction of a revolving shaft of a synchronous machine, carries out the laminating of these teeth and 
York, and fixes these teeth by which the laminating was carried out, and York. 

[Claim 6] While forming in another object York and the teeth which constitute the stator of a synchronous machine and 
dividing said York in the direction of a path further at least at plurality With the grain oriented magnetic steel sheet 
which has an insulating layer for this York, the easy direction of magnetization is formed as a hand of cut of a 
synchronous machine. The manufacture approach of the stator of the synchronous machine which inserts said teeth and 
York in the assembly jig equipped with the crevice which has the cross-section configuration of a stator, repeats this in 
the direction of a revolving shaft of a synchronous machine, carries out the laminating of these teeth and York, and fixes 
these teeth by which the laminating was carried out, and York. 

[Claim 7] The piece of teeth which is a piece of teeth used for the stator of a synchronous machine, and is a direction 
with the easy direction of magnetization of this magnetic steel sheet from a tip to [ in a direction / it is formed in a front 
face by the grain oriented magnetic steel sheet which has an insulating layer, and / while having the attachment section 
with York at the edge at which tips differ ] this attachment section. 

[Claim 8] The piece of York formed in the front face by the grain oriented magnetic steel sheet which has an insulating 
layer considering the easy direction of magnetization of this magnetic steel sheet as a circumferencial direction while 
being the piece of York used for the stator of a synchronous machine, having the configuration where York of a ring 
configuration was divided into plurality and having the attachment section with teeth in an inner circumference side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technique of using a grain oriented magnetic steel sheet for the 
stator of a synchronous machine in detail, about the piece of teeth and the piece of York which are used for a stator at 
the stator structure of a synchronous machine, and its manufacture approach list. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of synchronous machine, for example, the stator of a three phase 
synchronous motor, carries out the laminating of the sheet metal of a magnetic steel sheet to the shaft orientations of a 
revolving shaft, and it is constituted. The insulating layer and the glue line are formed in the front face, and the 
laminating and immobilization of the steel plate by which a laminating is carried out are done by carrying out heating 
fusion of the glue line after assembly. As an example of such a synchronous machine, the "adjustable reluctance motor" 
etc. shown in JP,2-1 19561, A is known. 

[0003] As an ingredient of such a stator, the non-oriented magnetic steel sheet is usually adopted. This is based on the 
following reason. Considering the magnetic flux formed in a stator side, by the part of teeth, magnetic flux serves as the 
direction of a path of a motor, and it becomes a hand of cut by the part in York. Thus, when most directions of magnetic 
flux differ 90 degrees in teeth and York, even if it compares the teeth which adjoin further, the directions of magnetic 
flux will differ by the central angle between teeth for every teeth. If the direction of magnetic flux tends to make iron 
loss small as a whole in a scattering stator, as for the grain oriented magnetic steel sheet with which the easy direction of 
magnetization exists, it is desirable to be unable to use it but to use a non-oriented magnetic steel sheet. 
[0004] 

[Problem(s) to be Solved by the Invention] Although teeth and the iron loss in York had to be further reduced in order to 
attain improvement in the effectiveness of a synchronous machine, for example, increase of the output torque of a three 
phase synchronous motor, the miniaturization of a configuration, etc., depending on use of a non-oriented magnetic steel 
sheet, the reduction beyond this of iron loss was difficult. If its attention is paid to teeth in a place, since it is restricted in 
the direction of a path, if the direction of magnetic flux can use a grain oriented magnetic steel sheet so that it may 
become the easy direction of magnetization of the direction of a path, it is clear that its iron loss can be reduced 
considerably. Such a problem is common to synchronous machines, such as not only a synchronous motor but a 
synchronous generator. 

[0005] The stator structure of the synchronous machine of this invention is made paying attention to such a point, and 
aims at improving the effectiveness of a synchronous machine further. Moreover, the manufacture approach of the stator 
of this invention starts the manufacturing method of this stator structure, and the piece of teeth and the piece of York of 
this invention offer the suitable member for implementation of this purpose further. This took the next configuration. 
[0006] 

[Means for Solving the Problem] The stator structure of the 1st synchronous machine of this invention is the stator 
structure of a synchronous machine of carrying out the laminating and immobilization of the stator equipped with the 
teeth around which a stator coil is wound, and using it in two or more sheets and the thickness direction, and it makes it 
a summary to have made the easy direction of magnetization of this grain oriented magnetic steel sheet into the direction 
of a path while it uses said teeth and York as another object at least and forms these teeth with a grain oriented magnetic 
steel sheet at least. 

[0007] Furthermore, the stator structure of the 2nd synchronous machine the stator equipped with the teeth around 
which a stator coil is wound Two or more sheets, While being the stator structure of the synchronous machine which 
carries out a laminating and immobilization and which is used in the thickness direction and using said teeth and York 
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as another object at least While dividing this York into a hoop direction at plurality and forming this York with a grain 
oriented magnetic steel sheet at least, let it be a summary to have made the easy direction of magnetization of this grain 
oriented magnetic steel sheet into the hoop direction in each of this York. 

[0008] The manufacture approach of the stator of the 1st synchronous machine of this invention York and the teeth 
which constitute the stator of a synchronous machine are formed in another object. At least said teeth With the grain 
oriented magnetic steel sheet which has an insulating layer, the easy direction of magnetization is formed in a front face 
as a direction of a path of a synchronous machine. Said teeth and York are inserted in the assembly jig equipped with 
the crevice which has the cross-section configuration of a stator, and this is repeated in the direction of a revolving shaft 
of a synchronous machine, carry out the laminating of these teeth and York, and let it be a summary to fix these teeth by 
which the laminating was carried out, and York. 

[0009] Moreover, while the manufacture approach of the stator of the 2nd synchronous machine forms in another object 
York and the teeth which constitute the stator of a synchronous machine and dividing said York in the direction of a 
path further at least at plurality With the grain oriented magnetic steel sheet which has an insulating layer for this York, 
the easy direction of magnetization is formed as a hand of cut of a synchronous machine. Said teeth and York are 
inserted in the assembly jig equipped with the crevice which has the cross-section configuration of a stator, and this is 
repeated in the direction of a revolving shaft of a synchronous machine, carry out the laminating of these teeth and 
York, and let it be a summary to fix these teeth by which the laminating was carried out, and York. 
[0010] The piece of teeth of this invention used for the stator of a synchronous machine is formed in a front face by the 
grain oriented magnetic steel sheet which has an insulating layer, and makes it a summary for a tip to be a direction with 
the easy direction of magnetization of this magnetic steel sheet from a tip to [ in a direction ] this attachment section 
while having the attachment section with York at the different edge. 

[001 1 ] On the other hand, the piece of York of this invention used for the stator of a synchronous machine makes it a 
summary to have formed the easy direction of magnetization of this magnetic steel sheet in the front face as a 
circumferencial direction with the grain oriented magnetic steel sheet which has an insulating layer while it is equipped 
with the configuration where York of a ring configuration was divided into plurality and has the attachment section with 
teeth in an inner circumference side. 
[0012] 

[Function] With the stator structure of the 1st synchronous machine of this invention constituted as mentioned above, 
since teeth are formed with a grain oriented magnetic steel sheet at least among the teeth used as another object, and 
York and the easy direction of magnetization of a grain oriented magnetic steel sheet is moreover made into the 
direction of a path, the iron loss in teeth is greatly reduced compared with the case where this is formed by the non- 
oriented magnetic steel sheet. 

[0013] Moreover, compared with the case where, as for the iron loss in York which is plurality further in a hoop 
direction about York at least among the teeth used as another object with the stator structure of the 2nd synchronous 
machine of this invention, and York since this is formed with a grain oriented magnetic steel sheet while dividing, and 
the easy direction of magnetization of a grain oriented magnetic steel sheet is moreover made into the hoop direction, 
this is formed by the non-oriented magnetic steel sheet, it decreases greatly. 

[0014] It is also suitable to change teeth and/or the configuration of York, arrangement, or combination so that teeth, the 
connection place of York, and/or the connection place of York may serve as a different location from those connection 
places that adjoin motor shaft orientations here when reducing the loss in a connection place. Furthermore, the edge of 
teeth by the side of connection with York is effective, when making the configuration projected outside also raises the 
flux density in a connection place and it reduces iron loss. 

[0015] On the other hand, according to the manufacture approach of the 1st and 2nd stator of this invention, it can have 
the structure which divided teeth or York, and the stator which reduced teeth or the iron loss in York can be 
manufactured easily. 

[0016] Furthermore, when according to the piece of teeth of this invention which equipped a different edge from a tip 
with the attachment section with York the easy direction of magnetization in a grain oriented magnetic steel sheet is the 
direction which attaches from the tip and results in the section and this is used for a synchronous machine, the iron loss 
is reduced. When according to the piece of York of this invention which similarly was equipped with the configuration 
where ring-like York was divided into plurality the easy direction of magnetization in a grain oriented magnetic steel 
sheet is the circumferencial direction of each York and this is used for a synchronous machine, the iron loss is reduced. 
[0017] 

[Example] In order to clarify further a configuration and an operation of this invention explained above, the suitable 
example of this invention is explained below. The top view in which drawin g 1 shows the configuration of the stator 30 
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as one example of this invention with a rotator 50, and drawin g 2 are the sectional views showing the structure of the 
three phase synchronous motor 40 incorporating this stator 30. 

[0018] First, the whole three phase synchronous motor 40 structure is explained using drawing 2 . This three phase 
synchronous motor 40 consists of a stator 30, a rotator 50, and a case 60 that contains these. A permanent magnet 51 
thru/or 54 are stuck on the periphery, and the rotator 50 is supported to revolve free [ rotation ] by the bearing 61 and 62 
in which the revolving shaft 55 prepared in the shaft center was formed by the case 60. A stator 30 is equipped with 12 
teeth and equipped with the stator coil 32 wound around these teeth. About the detailed configuration of a stator 30, it 
mentions later. 

[0019] A rotator 50 carries out two or more sheet laminating of Rota 57 which pierced and fabricated the non-oriented 
magnetic steel sheet. This Rota 57 equips with a salient pole 71 thru/or 74 four places of the location which intersects 
perpendicularly so that it may illustrate. Each Rota 57 is correctly fabricated by the same magnitude and the 
configuration, and using the fixture positioned with a salient pole 71 thru/or the appearance configuration of 74, as equal 
to the shaft orientations of a revolving shaft 55 in a salient pole 71 thru/or 74, a laminating is carried out. The after [ a 
laminating ] revolving shaft 55 is pressed fit and it carries out [ tacking ] of Rota 57 which carried out the laminating. In 
Rota 57 made from this magnetic steel sheet, the insulating layer and the glue line are formed in that front face, it heats 
to after [ a laminating ] predetermined temperature, and melting and immobilization of a glue line are done. 
[0020] In this way, after a rotator 50 is formed, it is the peripheral face of a rotator 50 and four permanent magnets 51 
thru/or 54 are stuck on a salient pole 71 thru/or the mid-position of 74 [ shaft orientations ]. This permanent magnet is 
magnetized in the thickness direction. If a rotator 50 is attached to a stator 30, this permanent magnet 51 thru/or 54 will 
form the magnetic path which pierces through the adjoining permanent magnet 51 thru/or 54 and Rota 57, and a stator. 
Although the synchronous motor using a permanent magnet rotates a rotator by the interaction of the magnetic flux by 
this permanent magnet, and the magnetic flux by the alternating current passed by the stator coil 32, since it is known 
about that principle of operation, explanation here is omitted. 

[0021] The structure of a stator 30 is explained using drawing 1 and drawing 3 , and drawing 4 . D rawing 3 is the top 
view showing the condition of having removed the stator and teeth for one sheet of an edge of a stator 30 by which the 
laminating was carried out. That is, drawing 1 and drawing 3 will show the configuration of the stator which adjoins 
mutually in shaft orientations, and teeth. Moreover, drawin g 4 is 4-4 end view in drawin g 3 . 

[0022] The stator 30 consists of two kinds of pieces 20 and 21 of York, and pieces 22 and 23 of teeth respectively. As 
the pieces 20 and 21 of York and the pieces 22 and 23 of teeth are shown in drawing 5 , configurations differ little by 
little and the depth of connection 20a into which thetaa and the piece 22 of teeth fit [ a central angle ] of the piece 20 of 
York is Da. On the other hand, a central angle is [ the depth of thetab and connection 20b of the piece 21 of York ] Db. 
The path lay length of the pieces 22 and 23 of teeth which fit into these pieces 20 and 21 of York is Ta and Tb, 
respectively. 

[0023] In central angle thetaa of the pieces 20 and 21 of York, and thetab, since the number of teeth is 12, the relation 
between theta a+theta b=360/6 is realized. Moreover, to the die length Ta and Tb of the pieces 22 and 23 of teeth, the 
relation of Ta-Da=Tb-Db is realized between the depth Da and Db of the pieces 20 and 21 of York. 
[0024] Therefore, the periphery (360 degrees) of a stator 30 is formed of the 6-set 12 pieces 20 and 21 of York by 
repeating the pieces 20 and 21 of York by turns. On the other hand, the teeth of a stator 30 are formed of the 6-set 12 
pieces 22 and 23 of teeth arranged by turns according to the pieces 20 and 21 of York. The location of the inner 
circumference side edge section of the pieces 22 and 23 of teeth becomes the same to the periphery of a rotator 50. The 
combination of the piece 20 of York and the piece 22 of teeth is shown in draw ing 6 (A), and the combination of the 
piece 21 of York and the piece 23 of teeth is respectively shown in drawing 6 (B). 

[0025] It differs in these pieces 20 and 21 of York, and the pieces 22 and 23 of teeth in Rota 57, and the grain oriented 
magnetic steel sheet is used for them. If the easy direction of magnetization of a grain oriented magnetic steel sheet is in 
the pieces 20 and 21 of York and it is in the circumferential direction and the pieces 22 and 23 of teeth as arrow heads 
X and Y showed to drawing 5 , it is the direction of a path. Therefore, if the magnetic flux by permanent magnets 51 and 
52 is taken for an example as shown in drawing 1 , in the pieces 20 and 21 of York, and the pieces 22 and 23 of teeth, 
the direction of a field is in agreement with the easy direction of the magnetization in a magnetic steel sheet. 
[0026] A stator 30 carries out two or more sheet laminating of the pieces 20 and 21 of York and the pieces 22 and 23 of 
teeth which pierced and fabricated the grain oriented magnetic steel sheet mentioned above. And as shown in draw ing 1 
and drawing 3 , the combination of the combination of the piece 20 of York and the piece 22 of teeth, the piece 21 of 
York, and the piece 23 of teeth is arranged by turns also in the direction of a laminating. The insulating layer and the 
glue line are formed in the front face, it heats to after [ a laminating ] predetermined temperature, melting of the glue 
line is carried out to these grain oriented magnetic steel sheets, and it is fixing to them. Consequently, as shown in 
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drawing 4 , the connecting location of the pieces 20 and 21 of York and the pieces 22 and 23 of teeth becomes alternate 
at those which adjoin in the direction of a laminating. Moreover, although not illustrated especially, the pieces 20 and 21 
of York and the location of connection of the piece 20 of York which adjoins in the direction of a laminating since the 
width of face (central angle) of a hoop direction differs, and 21 comrades are alternate. 

[0027] It is thought that it will lower permeability for the magnetic flux formed of a permanent magnet 51 thru/or 54 if 
it is compared with the thing of integral construction, though the connection between the pieces 20 and 21 of York and 
the pieces 22 and 23 of teeth depended for dashing is sticking both. However, the fall of the iron loss by having adopted 
the grain oriented magnetic steel sheet compensates the loss in a connection, and there is not much. Furthermore, if the 
connection place of a magnetic steel sheet is made alternate by adjoining things like this example, probably because 
magnetic flux will be formed in the part comparatively near a front face of a magnetic steel sheet, the loss by connection 
of the loss by connection between the pieces 20 and 21 of York and the pieces 22 and 23 of teeth and the piece 20 of 
York, and 21 comrades is hardly produced. Therefore, if a grain oriented magnetic steel sheet is adopted and the easy 
direction of magnetization of an ingredient is doubled in the direction of a permanent magnet 5 1 thru/or the field by 54 
by the piece of York, and the piece of teeth, iron loss can fall dozens of% and can convert this into improvement in the 
effectiveness of a synchronous motor 40 as it is. 

[0028] Consequently, effectiveness of the three phase synchronous motor 40 which adopted this structure improves, and 
if it is the same configuration, an output torque will increase. Moreover, if the same output torque is obtained, a 
configuration can be miniaturized, and the effectiveness that power saving can be attained is done so. Therefore, it 
becomes possible to raise the engine performance (mileage, maximum loading capacity, maximum velocity, etc.) of the 
device which carried this three phase synchronous motor 40, for example, an electric vehicle etc. 
[0029] Moreover, like this example, if a stator 30 is constituted from pieces 20 and 21 of York, and pieces 22 and 23 of 
teeth, it is not necessary to pierce a stator at once using a big mold, and the mold of over the past 1/several magnitude 
can be used. Consequently, merits, such as reduction of mold cost and improvement in the step stop by the ability to 
make small area of the magnetic steel sheet which it is pierced and cannot be used, are also obtained. 
[0030] In addition, the configurations of the pieces 20 and 21 of York and the pieces 22 and 23 of teeth can consider 
various variations. For example, as shown in drawing 7 , it is also suitable that sharpen the piece of York 120 side-edge 
section of the piece 122 of teeth, and the formation of magnetic flux to York from teeth considers as a easier 
configuration. In this case, the include angle at the tip of the piece 122 of teeth has about 90 desirable degrees. 
[0031] Moreover, the same effectiveness is done so even if it forms the edge of the piece 132 of teeth with the curve 
which swelled outside, as shown in drawing 8 . Furthermore, prepare heights 132a to the cross direction in the edge both 
ends of the piece 132 of teeth, connection with the configuration, then the piece 130 of York corresponding to this stops 
being able to separate from the fitting section of the piece 130 of York easily, and it is suitable as structure of a stator. 
[0032] In the above-mentioned example, in order to make alternate the location of connection between the piece of 
York, and the piece of teeth at those which adjoin in the direction of a laminating, two kinds of pieces of York and the 
piece of teeth are combined, but if the piece 140 of York and the piece 142 of teeth are made into right-and-left 
asymmetry and it combines with both sides by turns as shown in drawing 9 , the thing of the same class can be used 
about the piece 142 of teeth at least. In addition, if you think that he will shift the location of junction of piece of York 
140 comrades, although it is narrow, two kinds are needed with a broad thing about the piece of York, but one kind can 
be managed, if the piece 150 of York which shifted the location of the crevice for connection from the core is used as 
shown in drawing 10 . It is because the piece of York which adjoins in the direction of a laminating shifts and it laps, as 
a broken line shows it to drawi ng 10 , if the piece 150 of York is put on a both-sides each-other difference, in addition - 
if the piece 152 of teeth is set as the right-and-left non-object « teeth ** - it cannot be overemphasized that one kind is 
managed together. 

[0033] Next, the 2nd example of this invention is explained. The stator 230 of the 2nd example consists of 12 pieces 
222,223 of teeth attached to the York section 220 which pierced and formed the non-oriented magnetic steel sheet, and 
this York section, as shown in drawing 1 1 . The piece 222,223 of teeth pierces a grain oriented magnetic steel sheet with 
a press, is formed, and is carrying out the same configuration as the pieces 22 and 23 of teeth of the 1st example (refer 
to draw ing 5 ). The easy direction also of the point which is in agreement with the direction of a path as teeth of 
magnetization of a magnetic steel sheet is the same as that of the 1st example. 

[0034] insertion - The York section 220 is equipped with the connection from which the depth differs corresponding to a 
difference of the path lay length of the piece 222,223 of teeth, and the piece 222,223 of teeth is attached here. If there 
are these York sections 220 and pieces 222,223 of teeth in the direction of a laminating, they serve as relation from 
which adjoining things shifted to the hand of cut 30 degrees. That is, if its attention is paid to one teeth, the laminating 
of the piece 222 of teeth and the piece 223 of teeth is carried out alternately. In addition, the technique of the laminating 
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of the York section 220 and the piece 222,223 of teeth is also the same as that of the 1st example. 
[0035] According to this example, the iron loss in teeth falls dozens of% compared with what formed teeth with the 
non-oriented magnetic steel sheet, and the iron loss by the side of a stator becomes small as a whole. Moreover, the 
connection between the piece of teeth and the York section is alternate like the 1 st example by those which adjoin in the 
direction of a laminating, and the loss in a connection place is also suppressed small. In this example, the advantage that 
the York section 220 can be managed with one kind is also acquired. Moreover, since the York section 220 is annular, it 
is easy to secure the reinforcement of a stator 230. 

[0036] Next, the manufacture approach of a stator is explained as other examples of this invention. DrawingJ2 and 
drawing 13 are the explanatory views showing the structure of the fixture which assembles the stator 30,230 of some 
above-mentioned examples. Drawing 12 is the shaft-orientations end view of the upper fixture 300 and the bottom 
fixture 350, and drawing 1 3 is the top view of the bottom fixture 350. In addition, since it was bilateral symmetry, in 
draw ing 13 , illustration of a left half omitted details. 

[0037] Ring-like the periphery member 320 and the core material 330 are being fixed to the pedestal 310 by **** in the 
shape of a concentric circle from the base, among both 320,330, at intervals of 30 degrees, 12 positioning members 340 
are arranged to a fixture core, and the bottom [ this ] fixture 350 is being fixed. Consequently, the bottom fixture 350 
serves as the configuration where the part which performed hatching to drawing 13 remained as a crevice. 
[0038] In order to assemble the stator 30 of the 1st example, one-layer 6 sets of 12 pieces 22 and 23 of teeth are first 
inserted in the crevice of the bottom [ this ] fixture 350, and then the pieces 20 and 21 of York corresponding to this are 
inserted in. It inserts in so that it may become alternate [ the pieces 22 and 23 of teeth which were completed now by 
one layer, then already inserted in the pieces 22 and 23 of teeth ]. Then, the pieces 20 and 21 of York are inserted in. 
This process is performed by turns and the laminating of the pieces 20 and 21 of York and the pieces 22 and 23 of teeth 
which are sufficient for constituting a stator 30 is carried out. This condition was shown in drawing 12 . 
[0039] On the other hand, the pressurization section 380 is being fixed to the upper pedestal 370 by which the upper 
fixture 300 was combined with the pressurization device (not shown) through the arm 360 by ****. The pressurization 
section 380 is carrying out the configuration corresponding to the crevice of the bottom fixture 350, and can fit into a 
crevice with predetermined path clearance. 

[0040] After inserting the pieces 20 and 21 of York and the pieces 22 and 23 of teeth of a predetermined number of 
layers in a crevice, the bottom fixture 350 whole is heated to predetermined temperature, and the glue line laminated on 
the magnetic steel sheet front face is made into a melting condition. From this condition, the upper fixture 300 is turned 
to the bottom fixture 350, and it descends, and this is pressurized after the tip of the pressurization section 380 contacts 
the pieces 20 and 21 of York and the pieces 22 and 23 of teeth by which the laminating was carried out. The 
temperature of the bottom fixture 350 whole is lowered in this condition, and the pieces 20 and 21 of York and the 
pieces 22 and 23 of teeth are mutually fixed by the glue line. Then, it attaches to the three phase synchronous motor 40 
by making this into a stator 30. 

[0041] According to the manufacture approach explained above, the stator 30 using a grain oriented magnetic steel sheet 
can be manufactured easily, especially the stator 30 by which York and teeth are divided, respectively ~ many the 
advantage that the laminating of each piece which amounts to several sheets can be carried out easily is acquired. In 
addition, the stator 230 of the 2nd example shown in drawing 1 1 can be manufactured with the same fixture. 
[0042] Although the example of this invention was explained above, this invention is not limited to such an example at 
all, and its things which can be carried out in the mode which becomes various within limits which do not deviate from 
the summary of this invention, such as a configuration which the number of slots per pole applied to the configuration of 
those other than three, the configuration of poles other than 4 poles, and the synchronous generator, are natural. 
[0043] 

[Effect of the Invention] since a grain oriented magnetic steel sheet can be used for teeth or York with the stator 
structure of the 1st and 2nd synchronous machine of this invention as explained above, the outstanding effectiveness 
that the iron loss can be boiled markedly and can be reduced compared with the conventional thing using a non-oriented 
magnetic steel sheet is done so. Furthermore, the problem of increase of the iron loss resulting from connection of a 
thing which is different by teeth, the configuration of York, arrangement, and the things by which any one of the 
combination is changed and the location of a connection place adjoins in the direction of a laminating then York and 
teeth, or York can be avoided, and it is much more suitable. 

[0044] Moreover, according to the manufacture approach of the stator of the 1st and 2nd synchronous machine of this 
invention, it has the divided teeth or the structure of York, and the outstanding effectiveness that the stator which 
reduced teeth or the iron loss in York can be manufactured easily is done so. Furthermore, according to the piece of 
teeth of this invention, since the easy direction of magnetization is in agreement with the direction of a field, the iron 
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loss at the time of including in a synchronous machine is reduced. As for the iron loss, the piece of York of this 
invention is reduced similarly. 

[0045] Therefore, the extremely excellent effectiveness that the outer diameter of a stator can be made small is done so, 
without dropping the engine performance of a synchronous motor or a synchronous generator, if a synchronous motor 
and a synchronous generator are manufactured as a synchronous machine which applied these invention. Consequently, 
reduction of the outer-diameter configuration of a synchronous motor or a synchronous generator and weight can be 
aimed at, and it becomes possible to attain a miniaturization and lightweight-ization of a motor etc. Furthermore, it ** 
also to improvement in the engine performance of the device incorporating this motor etc., for example, an electric 
vehicle etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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